Effect of glycerol and dihydroxyacetone on hepatic lipogenesis.
Glycerol is a dietary component which is metabolized primarily by the liver and kidney where it is used mainly for glucose synthesis. The metabolism of glycerol is very similar to that of dihydroxyacetone which can be considered its more oxidized counterpart. The effects of these substrates on hepatic lipogenesis and gluconeogenesis were examined. In isolated hepatocytes, 10 mM dihydroxyacetone caused a large increase in glucose output and stimulated lipogenesis without affecting the lactate/pyruvate ratio or the total ATP content of the cells. (As compared to dihydroxyacetone, 10 mM glycerol was less effective as a gluconeogenic substrate, increased the lactate/pyruvate ratio, caused a slight decrease in the total ATP content, and inhibited lipogenesis by at least 40% depending on the type of diet fed to the rats.) The fall in ATP levels was very small and did not correlate with the changes in fatty acid synthesis. The immediate cause of the inhibition of lipogenesis, brought about by glycerol in hepatocytes from sucrose fed rats, seemed to be a large decrease in pyruvate levels. This did not result from impairment of glycolysis but from a rise in the cytosolic NADH/NAD ratio.